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ABSTBACT 



Designed to meet the job-related metric measurement 
needs of students- ?L^terested in ^ood distribution,. instructional 
I package, is one of f ive^ for the marketing and distri^JSution cluster., 
paft of' a set', of 55 packages for metric instructipn ;iri SifJJerent 
occupations. The package is in'tended for students who already know 
* .."^ the occupational terminology, measurement terms, and tools currently 
in use. Each of the, five units in this' instructional pa'ckage contains 
performance objectives, learning arctivities, and supporting , ^. , 
information in the form of 'text, exercises, and tables. In addition, 
suggested teaching technig,ues are included. At the back of the . 
■ package are objective-based evaluation items/ a "page of answers to> ' 
the exei^cises 'and tests, a list of metric- ^la^erials Heeded for the 
' . /activities, references; and ,a list of suppliers. 'The material is - * 

^designed to accommodate a variety of individual teaching and learning . 

styies, e.g., independent stpdy, small group, or whole-class ' I 

'activij:y. Exercises are^intended to facilitate .experiences with ■< ■ ^ 
\ measurement injstruments, tools, and devices used in ^is occupation ^ " ■ 
and job-related tasks of estimating^ and measuring. Onit. I, a 'general. . ^ 
, introduction to the metric s.ystem of measurement, provides informal,*^ ^ ^ 
. 'hands-on expediences for the students. This unit enables students to 

become familiar with" the basic metric units, their symbols, and 
^ measurement instruments; ^id to. develop a set of mental references 
for metric values. The metric system of notation also is explained. 
Onit 2 provides the metric* term^ which are used ip this occupation 
and gives experience with occuj)aftional measurement tasks. Onit 3 
' focuses on job-related toetric eguival^nts and their relationships.- 
Oni^: 4- provides experience with r^co^izing 'aid using metric 
instruments and tools in occupational measurement tasks. It als<# 
provides experience in comparing metric and customary measurement 

struments. Onit, 5 is designed to give students^pjcactice in / - , 

, vertinghecusto^ry and metric measnrements,., a s-kill ccnsideried v 
^ful during the transition to metric in each occupation. (HD) 

' : . . ' ' • . • • ' ' . " ■ • " ' ' 

' Documents acqSred by ERIC include many infonnal unpublished materials not available from other sources^ERIC makes way 
effort to S Se best copyvavailable. Nevertheless, items of marginal reprodudbiUty are often encpun^ared *d this affecte ^e 
hL f fh^^iVi^ and ferdcoDV reproductions ERIC makes available via the ERIC Document Reproduction Servicq (EDUS). 
"'^ b L^re^^Me document. Reproductions supplied by EDRS are. the best that can beinade from 

ERjC jinal/ ^' \ ' ; . . ■ ' ' 



TEACHWG AND LEARNING 
THE METRIC SVSTEM 



This metric instructional package was designed to meet job-related 
metric measurement needs of students, To use this package students 
should already know the occupation^ terminology, measurement 
terms,.and tools currently in use. These materials were prepared wi^th 
the help of experienced vocational teachers^ reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution. 

' . ' ..4.. I 

■ Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting iniformation in the form of 
text, exercises, and tables. In addition, suggested teaching techniques 
are included. At the back of this package are objjective-based evaluation 
items, a page of answers to the exercises and tests, a list of metri^ 
^materials needed for the activities, references, and a list of suppliers. 



Cksroom Wperiences with this instn/ctional package suggest the 
following teaching-learning strategies: 

1. Let the first experiences Be informal to make learning the metric 
system' fun. . ^ 

2. Students learii better when metric units are compared to familiar 
■ pbjects. Everyone should learn to "think metric." Comparing 
'metric units to customary units can be confusing. , " 

3. Students will learn quickly to estimate and measure in.metric units 
^>by."doing." 

4. Studetits should have experience with measuring activities before 
getting too much information. 



5. Move through the units ih ^an order which emphasizes^he sim* 
plicity of the metric system (e.g., length to area to volume). 

6. Teach one concept at a time to avoid overwhelming students with 
too much material. ^ ^ A ^ 

Unit 1 is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students.^ 
This unit enables students to become ^aniiliar with the basic metric 
units, their symbols,- and measurement instruments; and to develop a 
set of mental references for metric values. The, metric system of nota- 
gl^Q is explained. . * 




■ Unit 2 provides-the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. 

' Units focuses on job-related metric equivalents and their relation- ; 



4 provides experience with recognizing and using metric 
instruments and tools in occupatibnal measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. , ' . , , ' 

• . -• ' I 

Unit-5 is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric", 
and avoid conjparing customary and metric units. However, skill with 
conversion tables will be useful during the transition to metric in each 
•occupation. , ' / 

Using These Instructional Materials v' , 

'This package was designed to help students learn a core of knowl- 
edge aboutf the metric system which the>^will use on the job. The 
•exercises facilitate experiences with measurement instruments, tools, 
and devices used in this 'occupation and job-related ta^s of esiimating 
and measuring. ^ ' 

Thi? instruc ' onal package also was designed to accommodate a 
variety of individaal teaching and learning styles. Teachers are epcour- 
aged)to adapt these rr.aterials to their own classes.. For example,, the 
information sheets may be given to students for self-study., References 
may be used as supplemental resources. Exercjjes may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials can be ■^xpanded by the teacher. 

Gloria S Cooper 
Joel H. Magisos 
EditArs 



r This publicadop was developed {}ursudnt to contract No. OEC'0'74'9335 with (he 
Bureau of Occupaiionail and Adult Education, U.S. Oepartment oj Health, Educa* 
tion and Welfare. However, the opmiocs expressed herein, do not necesjarily 
reflect the pojition or policy of the U.S. Office of Education and no official 
endorsement by the U S^)f lice ol Education shoujd be inlerred. 



UNIT 



SUGGESTED TEACHING SEQUENCE 

1. These introductory exercises may require 
two or three teaching'periods for all five 
areas of measurement. 

2. . ■ Exercises should be follovfed, in the order ''^ 

given to best show the relationship 
sT^^ between length, area," and volume, i 

3. Assemble the metric ineasuring devices 
(rules, tapes, scales, thermometers, and. 

' measuring containers) and objects' to be 
measured.* ' 

4. Set up the equipment at work stations 
fonise by the whole class or as individu- 
alized resource activities, 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. t ■ , 

6. Present information on notation and 
rffike Table 1 available. 

7, . Follow up with group discussion of 
" activities. • . • 



•Other school denarljiiienU may have devices which 
can be used, Metric sujtpliers are listed in the reference 
section. ^ ^ \ , 
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OP^ECTIVES • ' , V f ' . ' ' ." 

The student )vill demonstrate these ^llls for the'Linear, Area,, Volume or Capacity, Mi^s; and 
Temperature kxercises.'Using the metric terms and measurement devii^s Jisted here, | 



1 



'SKILLS . ; 

1. Recognize ind use Ihe 
unltiTid itiiymbol (pr: 

2 Select, uic,indr^id the 
ippropriite meuuring 
iiutrumenti for; 

3, Stite^orfhnwa 
physicil rt'it'iefice for; 


< . , 

i . EXERCISES , . , 




F * * 

Linear 

. (pV3"4) -v 


Area 

(pp. 5* 6) 


Volume or Capacity 
(PPJ'B) 


/ * Mm ' 

f mtm , 

(pp. 9 .10) 


tem^ratun 

(p. I'd • 


.-L- 

' millimetre (mml 

■f ■ 

' • 

jcentimetr^ (cm) 

metre (m) 

■ 


i 

iqu^re ' 
* centimetre 
(cm^) 

, iquare 
metre 

(m^) 


cubic centi- 
raeW (cm ) 

i 

cubic metre 
_ • . 

;iitr« lli 
millilitre(ml) 


gram (j), 
kilogram .(kg)"^ , 


degree Celiiui\ 

i(°C| 

J 

t 

1* ' ■ 1 

■•/:''■ 


d 

' 4. Eilimate within 
of tlie ictuil measure 

> 


p height, width, or 
length <jf objKt* ' 


the area of 
a givert lur^ci 


capacity of 
■conlainera' 


the mau^r objecti 
^ in grami and kilo- 
.grami ^ 

ft 


the temperatire of 
())e air o^f liquid 


/ 

5, Red corrfctly 


, metre slick, metric 
tape meaiyre, and 
metric rulera' 


1 


mevurementi 
oFgraduitid 
>lvolume meaiur; 
jingdevjcea 


a kilogram a.cale 
and a gram icile 


0 

A'Celiiui thermometer 
1 

I • . » 



< ■ 



RULES OF NOTATION'. ' 

' 1.^ ,Symbols aije not capitalized unless the unit is a proper name [mnoi MM). _ 

2. Symbols are not followed by periods (m not m.), ^ - . 

3. /Symbols are not followed by an sfor'plurals (25 g not 25 gs). 

4. A space separates the niimerals from the unit-jymbols (4 1 not 41). 

5 Spaces, noj^miras, are used to'separate large niimbers into gttups of three ' 
digits (45 271 kmnot 45,271 km)., '( " *" • 

6^ A zero precedes .thede^simal point if the number i?, less tlian one (0,5Zg not .52 g)^^ 
7. Litre an'drnetre can be.ielled either with an -reorder ending. 



T — r—T 



Information Sheet 1 



METRIC UMTS, pffiOLS/AND REFERENTS 
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Quantity ' 


t Metric Unit 


Symbol' 


Useful Referents ^ " ' . 


(Length 


millimetre 
\ 


mm 


Thickness of dime or paper, . 
clip wire 


centimetre 

r "\ ' ' ' ^ 




Width of paper clip 


metre 


m 


Height of ddor about 2 m 


.kilometre 


km 


12-minute walking distance ^ 


Area ; 

t 


square 

centimetre / 

f 


cm^ ^ 


Area of this space' 






square metre 


m 


Are^iof card table top ' 


Hectare 


ha - 


football field including sidelines, 
aild ^nd zpi|es 


Volume and , 
Capacity 

'* 

<• 

\. 


'millilitre. 


'ml 


'Teaspoon is 5 ml ' ^ 


litre' 


1| 


A little more than 1 quart . 


cubic 

centimetre 


cm^ 

♦ 


Volume of this containe 


r 

71 




cubic nictre 


3 


A little more than* a cubic yard 

V -■■^ - ■■ - 


i 

1 


milligram 


mg ii 


Apple seed about 10 mg, grain of 
salt, 1 mg , 


gram 




Nickel about 5 g 


kilogram 




Webster's Collegiate Dictionary' 


metric ton ^ 
(1 OOOkiWamsl • 


t 


b ' * ' 
Volkswagen Beetle 

..... ■ flL 
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Table 1*a 



J 



METRIC PREFEKflS 



Multiples ind 

uUDmuiupieB 


PtefixM 


.Symbols 


1 000 OOQ- 10^ 






1000 = 10^ 


kilo (kl/o) ' 


100 = fo^ " 




n 


10= lo' ' 

1 


Haifa (HAtr^ii \ 
^ ucKa a} 


Od 


JaseUnltlrlo" 


1 • 




' 0.1 M'O"' 


deci(des'i) / 


d 


o,or«io"^ 


centi(s5n'ti) 


( , c 


0,001 = 10"^ 


toflT (milT) ' 




O.OOO'OOl = lO""" 


micro /mi'kroj 





Table 1-b 



Linear measurement activities 

♦ t ■ • 

Metre, Centimetre, Millimetre 



I. THE METRE (m) ■ : ' 

• A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1. Pick up one of the metre 
j * stkiks and stand it up on the 
^ floor. Hold 1t in place with 

one hand. Walk around the , 
stick/ Now stand next to 
N ^ thestiok. With your oth: 
hand,' touch yourself wt . 
the top of the metre stick » 
comes on you. 



THAT IS HOW HIGH A METRE IS! 



^ ! S', 




2. Hold one arm out straight 
at should^height. Put 
the metre stick along this 
arm until thebnd hits the 
•'endof your fingers. Where 
. i^he other end of the 
metre stick'i' Touch your- 
self it'that end. 



J • THATISHOi/lOiNGAMETREIS! 




ERLC^ 

IIJ 
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3. Choose a partner to stand 
at your side.. Move apart < o,\ 
so that you can put one . 
end of a metre stick on - 
' y6ur partner^s shoulder' 
and the other end on » 
your shoulder, Look at 
the space between you. 



THAT IS THE WIDTH OF A METRE! 




B, DEVELOP YOUR ABILITY TO ESTIMATE IN^METRES^ 

■ ■ "i » 

Now you 'will improve your ability to estimate in metres. 

Remember where the length and height of'a metre was on your 
' body. . 

For each of the following items: ' . , 

Estimate the size of the. items ^nd write your esntete in, the 
^ ESTIMATE column. Measure the siie with your mm stick 
and write jthe answer in the MEASUREMENT column. 



Decide hpj^closefour estimate^waslo the actual measure. If 
your estimate was within 25% of the actual measure you are a 
''Metric Marvel.'' ^ ) 



3, 

5. 
6.i 



Height of door knob 
from floors 

^Height of door., 

Length of table, 

Idthqf table. ^ 

Length ofwalTSfv 
this room. ^ 

Distance from ' 
you to wall. 



How Close 

Estimate Measurement Were You? 
(m) (m) . 



, Exercise 1 

(continued on ne^page) 
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^ n. -THrjCENTlliffiTR^tm) .V' . • .. ,.. 

f We-ail lOOcfntim^tres in orip mptre. ^f.thpfp ar? 4 mptri*!; Rtid 
. • 3 centimetrej, yoii wnte 403 cnj [ (4 x lO'O cid) + 3 cm = 40p cm 



A. ■ DEVELOP A FEEING FOR TH^IZE OM^NTMTI^E, 



1 .' Hold th&meti^c fulelsagain^t the Width of your thimibnail, 
' , ; How wjde i^t^ \ 



•y 

E THE MILLIMETRE (ram) i/ ' ' ^ ' \ 

'\ ' '■ ' < H 

Thpre are jO millimptrps in one rpntint^tt"?. Wh>n a mp«siirpment is;*- 
Tcentimetres and 5 millimetres, -you write 25, itim [(2 x 10 mm) ■ • 
. ' ' +5'mm.=-20mm + 5mm]', Tl^wgarel OOQ'mminlm. 

A. ''DEVELOP A%EL1NG'F0R THE SIZE OF A MILLIMETRE ' , 

^ Ujing'a ruler marked in millimetres, measure: [ 



cm , 

; "-^ 2. . Measure Vwir thttmB f^omlh^ firstjqint^ the end. 

''^^ cm ^' ^ V , . ' 
r ^ ^, ' 

, Y^* 5. U?e the metfic ruler iq find.the width of your, palm'. 

' ■ ^- , .cm / . 



1. Thickness of a^er clip Wire. 
/ 2. Thickness of your fingernail. 



mm 



_i mm 



^* 'Nfeasiire yotir index or pointing finger. HoW'long \\ it? 



/ '5, ^ Mea|tire your wri^t ?vith a tape measure. What is the distance ' 
. ' ' around it? cm ' 



3. \yth,of your fingernail ' . 

4. Diameter (width)of a coin. 

5. Diameter (thickness) of your I 
*6."" Width of a postage stamp. 



V 



. mm 

;mrt 

. mm 



' 6, Us^ the t^pe feeasp'e to find your waist size! 



cm- 



'B. DEVELOP YOUR ABILITY TO ESTL\IATE INCENTIMETRES 

r ^" ■ 

. You are not rea3y to' fetimate in centimetres. For each of the 
« following items, follow the prooeclures used for estimating in 
metres. 

^ How Close 
Estimate Measurement Were You? 



1. Length of a paper 
clip. 

2. Diameter (width) 
of a coin. 

3. WWtilofa 
postage stamp. 

4. Length of a 
pencil. 

5. Width of a sheet 
ser. 



(cm) 



(cm) 



B, DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES 

You are now ready to estimate in millimetres. For each of the 
following items, follow the procedures used for estimating in 
. ' metres. . ' * 

How Close 

Estimate Measurement Were You? 
^ /. (mm) (mm) 
1. Thicitness of a / 

nickel. i_ __! 



2. ^ Diameter (thickness) 
ofabolf. N 

♦ 

3. Length of a bolt/ 

4. WWth ofasheet ' , 
ofpape^ 

5. r ThicTness of a board^ / % 

or desktop.^ ' / . 

6. Thickness of a . • " ^ 
button. ' . 



1 
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Exercise 1 



9 t ^ 

• AREAMEASUR6MENTACTIV1TIES 

Square Centimetre, Square Metre , 



WHEN lOU DESCRIBE THE^A^EA OF SOMETHING, YOU kil 
SAYING HOW MNY SQUARES OF A GIVEN SIZE IT TAKES TO 
COVER THlfSURF^CE. . - '\ 

I,-. IHE SQUARE CEiraiiETRE (cm') 



r. 



ERjC 



> 1. , Take a clear plastic grid, or u» the grid on page 6. ^ 

' 2. . Measure the length and width' of o^ne of these'snSll ■• 
squares with a centimetre ruler. ^ 

\ • . / ■ • 

\ THAT IS ONE SQUARE CENTIMETRE! ■ , ' 

3. Place your fingernail over the grid . About how many 
• sqilares does it take to cover your fingernail? 

4. Place a coin over thf grid. About bow many squares 
does it take to cover the coin?' cm) 

5. Place a postage stamp over the grid. About how many 
squares does it take to cover the postage'stamp? 

,2 



.cm 



6. Place an envelope over tHe grid. Abplit how many 
squares does it take to covei;ihe ^v'elope? 

2 

cm' 

7s Measure the length and width /f the envelope in centi- 

.^metres: Length cm(fwidth_ cm. 

Multiply to find the aj^a in square centimetres, 

cmx • cm'= cm^ How 



close are the answers yoyjiave in 6. and in 7,? 



iyoiihave: 



^SL THIC 



CINTIRWVOCATIOWAIIOUCATION 
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r. > 



B. DEVflLOi^YOUR AfifllTY TO ESTIMATE IN-SQUARE 
CENTIMETRES" 



You ke now ready to develop y<)ur abiiity to estimate , 
• „ in square centimetres. ■ ' , . ' \ 

' , " ' ,, ' . ■ r ■ 

Remember the size of a sqiiare'^ntimetre. Fo/eac|i of the 
^' ' following itejns, follow the procedures used for^estimating in 



nfetifs. " 



Ak'DEVELOPAFEELfGFORASQUARE'CENTiETRE , 'I 



jt ' ^ ' " How Qose 
Estimate " Measurement Were' You? 



j& 1. Index card, .. ' j_ 

■ ' 2.; Book-covel:'. * _ 

K . 3; Photograph, . _ 

4. /Window {jane or 

desktop.' _ 

n, THE SQUARE METRE (m^) 




r 



2\ * 



A. DEVELOP A FEELING FOR A SQUARE METRE 



1, tape four metre sticks together to mak^ a square wjiich 
^ is one metre long and one metre wide. 

■ * TV ■ ' ■ " ' 

2} I Hold the square up with one side on the floor to see how 
big;jtis., 

, 3. , , Place the^ijBMW^ floor in a 'comer. Step back and 
' look. See how much floor space it covers. 

4, Place the square o\ier 'a table top' or desk to see how 
much space it coverel • • 

5. Place the ^are against the bottom of.a door. See how 

, much ofthe door it covers, How many squares would it 



take toWer the door? . 



m 



2 . 



THIS IS HOW BIG A SQUARE METRE IS! < 

^ Exercise 2 

(continued on next p|gje) 



1 



i. DEVELOP YOUR ABILITY TO ESTIMATE^N SQUARE 
METRES 

• You ffl»..novu:eady to estimate in square metres, Follow the ' 
- Ijrocedures.used for estimating in metres. , . . 

\, . . < / - ' Ho#Close. 

Estimate Measurement Were You? 

, ' ' (m^) (m^) 



CENTIMETRE GRID 



1. Door. ' ' t 

2. Ml sheet of 
' newspaper, 

3. CKalkBoa^t)r 
bulletin board. 



4. floor/ . 

5. Wail. 

, 7y 

6. ■ Wallchart^opposteigf' ../^ ■ 

7. Side of file cabinet 





/ 
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Exercise 2 



VOLUME MEASURElilENT ACTIVITIES : 

% .1 

Cubic Centimetre, Litre, Miliilitre; Cubic Mgtre 



I. THE CUBIC CENTIMETRE (cm^) 

A.' ' DEVELOP A FEELING FOR THE CUBIC CENtlMETRE 

' ^ L PicVup a colored plastic cube, Measure its length, ' 
. ■ heighjt, and width in centimetres. 

t 4 ■ THAT IS ONE CUBIC CENTIMETRE! 
2. Find the volume of a plastic box, 

a, Place a ROW of cub^s against the bottom of on^ 
of the box. ■ How many cubes fit in the row?. 



^1 



\ 



b. Place another ROW of cubes against an adjoi/fng side 
■ of the box. How many rows fit inside the box . 
.to make one layer of cubes? 1 

How nrany cubes in each, row? 



How'many cubes in the layer in the bottom of the 
box?_.: ■ \ 

c. Stand a ROWof cubes up against the side of the box. 
How i^ny LAV^RS would fit in tl?e box.?' , '■ 

How many cubes in each layer? ' 



How many cubes fit in the box altogethel:? j — _ 

JHE VOLUME OF THE BOX IS _CUBIC 

CENTIMETIIES. ' ' , ■ 

d.-Measgre thflength, width, and height of the box in 

' centiinetres. Length cm; width 

' hfiight ' cm. Multiply these numbers to find 
the volume in cubic centimetres. 



> i 




>B, DEVELOP YOUR ABILITY-TO E^IMATE IN CUBIC 
• ■ CENTIMETRES ■ \ .. ' ' ,^ , % 



' You are now ready to develop your ebility to estimate 
in cubic centimetres, ' , 



Remember J(he size of a cubic centimetre. For each of 
;he followinVitems, use the procedures for estimating ia ' 
metres. V 

\ * HowQcse 
' Estimate Measureraent Were You? 



l^ndex card 
^ box.. 



1^ 



. (cm^) t- ,(cm^) 



,cm'i 



I 



' 2. Freezer container. 
. Papw clipbox/ 

j . 4, Box of staplS ■ — 

IL TH^ LITRE (1) ' • > ' ' • 

- A, DEVELOP i^ FEELING FOR A LITR'E . . • 

« 

" 1. Take a one litre beaker and fill it with Ater. 




1 



2. Pour the water into paper cups, filling each as full as you 
usually do. How many cups do you fill? 

"^HAT IS HOW MUCH IS IN ONE LITRE! 

3. Fill the litre container with riee. . . . 



cmx 



cmx 



cm = 



cm' 




Are the answers the same i|K.and d.? 



I 

\ 



\ THAT IS HOW MUCH IT TAKES TO FILL A ONE 4 
LITRE CONTAINER! » ' 



J 
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^ E)jercise3 

, . (continued on^nexf page) 



"y / DEVELOP YOUR^\BIUTY TO ESmiATE IN I,^^^^ 

y/^ow are now ready to develop 'your ability to estimate in ; 
\ ' I .litres. To write^o and one-|ialf litres, you write 2.51, ft • 
"^2.5 litres. Tq/write one-half litre, yoiywrite 0.5 1, or 0.5 
litre. To writUwo ahd three-tourt)hs litres, you write 



.1. 



2.751, or 2.75 litres. \ ^ > 

^ \ .F'or each of the following items, use^the procedures for* 
I estimating in metres. ^ 

' 1^ 



■/ ■ 



HowJ 



t 



1. Mediuiji-siz^ 
freezer container, 



Large freezer - 



^Estimate Measurement \fere You? 

(1)' ..7' y 



B. DEVELOP Y^R' ABILITY TO ESTIMATE IN MILLILi;rBES 

, Yoirare now ready to estimate in millilitres. Follow"the 
procedures used for estimating nifl^res. • , » 

' ^ HowQcse 
Esdmate Measurement WHeYoii? 
y jml) , 

1, Small juice^i^an. j > \^ ^ • 

2, Paper cup or tea ' . . ' ' i , 
cup. . \ ■ L 

3. Soft drink can. ' ^ 

4. bottle. 




V 



container. 



" 3. jSmall freezer 
' container. 

4.- Mleorjug. 
*ffl.; THEMlAlLITRE(ml) 



IV. T^ffi CUBIC METRE (m^) 



^ aAdevelop/i 



• - There aJe 1 000 millilitres in onelitre 

■ alitre is 500 millilitres, or 0,5 litre = 

1 / 



il = l litre. Half 
' ■ ' A. -DEVELOP A PEELING FOR A MILLILITRE • 






\ 



■ 1.' ^Examfie a centimetre cube, Anything wl^ich holds 
If^:^ holds I'mL " ' 

^. Fill a 1 millilitre measuring spoon'with'^ce. En^y the^ 
spoon into your hand. Carefully pour the rice into a 



small pile on a sheet of paper. 



DEVELOP A FEELING FOR A CUBIC METRE - 

l, Pl^ce a one metre square on the floornexttcr the wall. 

i 2. K^asure a metre UP tlie wall. 

■ • , 3. •. Picture a box th j| ^6ul(|fit into that spaced' 

.;' : THATISTHE^VOLUME OF ONE CUBIC METRE!" 



ft DEVELOP YOUR ABILITY TO ESTIMATE IN.CUBIC METRES 

For each of the following items, follow the estimatiiig proced- 
ures used before. 

• .* Howaose " 
. Estimate Measurement Were You? 



THAT IS HOW MUCH ONE MILLILITRE IS! 
h Filrth? 5 ml st)oon\wifch rift. Pouiafae riceinto another 



pile on the sheet^aper, 



■THA' 



IS 5 MLLILITRES, OR ONE TEASPOON! 



1. Office desk. 

2. File cabinet, 

3. Small room. 



I THE( 



4. FilUhe, 15 ml spoon with rirp^oiitihejice intp'a third 
pile oii the paper, ^ . : ; ' ' 

THAT IS 15 MILLILITRES, OR ONE T.^BLESPOON! 



* ^ 
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MASS oItEIGHIKMEASUREMENT 

\\Kilogram,Gram\ / 



. ' The mass of an object is a measure of the amount of matter in the * 
object.*' This amount is always the-same unless you add or subtract some 
matter frofn the object. Weight is the ferm that<nost people (ise when f 
jhey meansiimass. The weight of an object is affected by gravity; the 
mas^ of an object is not. For example; the weigl|ft of a person on earth , 
might be 120 pounds; that-same. person^s weight oh the moon would jse 
2D pounds. THis difference is becauskhe pull of gravity on the taoon 
is less thiff'the pull of gravity ^ earth:^ A person's mass on the earth 
and on the moon would be the same.' He metric systepi does not 
measure weight-it measures mass.. We will lise the term mass here. . 



The Symbol for gram is g. . 
The "symbol for kiliDgram is kg. \ ' 
■ , There are 1 .000 grails in one kilogratn, or 1 0^0 g = 1 kg^ 

Half a kilo^m can be written as 500 "g,Qii^.5 kg. ' 
* A quarter of a kilogram can be written asWo g,or 0,25 kg. 
Two and three-fourths kilograms is written m 2.75 kg; 

f- THER(IOGRAM(kg) ' . • 

■ ■. DEVELOP A.FEELING FOR THEMASS OF A' KILOGR 

Using a balance or scale, find the mass of the items on the table, 
before you find the mte, np^ice how heavy the object ''feels'' 
■ : ;^ : a^^ cqmpare it to the reading on the scale or balance.* 
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AH) 



t 1. 1 kilogram box 

2. Mook. 

■,3. Bagofsufear. \^ 

,4. Package of'paper. _ 

5." Your own mass. _ 



' B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS 

I ' ■ ' ' ' 

For the following I'temsiSTIMATE the mass of the object.in 
kilograms^ then use the scales or balance t^nd the ex9Ct mass 
- of the object. Wrife the exact mass in the fasUREMENT 
^ column. Determine how close your estimat^ is: 

How Close 

Estimate Measurement Were You? 
(kg) (kg) 



1. Bag of rice. 

2, ' Bag of nails, 



3: . Large purse or 

I briefcase. 

. 4.' Another person. 

5. A few booli. 



V 



Exercise 4 

(continued on next page) 



23 



10 



8 



IL ^|{fGRAM(g)' 

^ r k DEVELOP A FEELING FOR A GRAM 

, 1. Take a colMed plastic cube., Hold it in your hand, 

Shake the cube in your p^jltto as if shaking dice. Feel the 
, > pressure on your halid^when tfie cubf is in.motion, then 

wheryit is not In motion. 

thAtishowheavyagramis! 

second cube and attach it to the first. Shake the 
In first one hand and theij. the othethand; resl^ 
the cubes near the tips of your fingers, moving your > 
hand up and down. 

THAT IS THE MASS OF TWO GRAlilS 



3. Take five ciibes in one hand'and shake them around, 
THAI IS THE MASS OF FIVE GRAMS 





" B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS 

You are now ready to improve your ability to Atimate in • 
,: , grams. Remember how heavy the 1 graiji cube is, how heavy 
the two gram cubes are,, and iJbw heavy five gram cijbes ■ 
are, for ewh of tllfe following items, folloyjhe procedures .: 
used, for estimating in kOograms. *. J^- . j.' 

. / ^ • " How'Clbse ' 
Estimate Measureiiieiit Were Jou? ' 

(g) ' (gf . ■ 







y 


Two thumbtacks. 




Pencil • 




TJwo-page letter 




and envelope, 

.' ■f 


4. 


Nickel 


5. 


Apple. 


6. 


Pack2|ge of 


> 


^ margarine. 



2^ 
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TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius , 



11 




1. DEGREE CELSIUS ('Ol^. 
Degree Celsius (°C) is, the metric measure for temperature, 

\ DEVELOP A FEELINGjIoR DEGREE CELSIUS 

Me a Celsius thermometeif. Look at the marks on it. 

1. Find 0 degrees.' 

iIaTER freezes at zero degrees CELSIUS (0°C) 
WATER BOILS AT 100 DEGREES. gS|.SI]JS(lftVc) 

2. Find the temperature of the room. _°C. Is the _ 

room cool, warm, or about right? O .^^ 

3. Put some hot water from the faucet into a contamw. 

Find the temperature. °C. Dip' your finger 

qvickly in and out of the water. Is the water viry hot, 
hot, or just warm? 

4. Put some cofd water in a container with a thermometer, 

•Find the temperature. ^, °C. Dip your finger into 

the water. Is it'cool, cold, or very cold? ) 

' 5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer: After about three minutes 

_ - ' fmd the temperature, °C. Your skin tempera- ^ 

ture is not as Tiigh as your body temperature, 

' , NORMAL BODY TEMPERATURE IS STDEGREES 
■ CELSIUS (37°C). ' . 

• AFEVEItIS39''C. 

A VERY HIGH FEVER IS 4()°C. ; 



B; 



1. 



DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS ■ 

For each item, ESTIMATE and write down howlany degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual jneasure- 
mentsare. 

HowClose 

Estimate Measurement WereVou^ 

Mx some hot and 
cold water in a 
container. Dip your 
fihger into the ' 

^ater. ' ; M ^ 



Pour out someo: 
the water. Addsuiiie 
hot water. Dip your 
finger Cjuickly into 
the water. 

Outdoor tempera- 
ture. 

gunny window sill, 
Mix of ice and water. 



Temperature at 
ceiling. 



J 



Ten^erature at ^• 
floor, — 



r 



! < ^ <: -i m c 
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UNIT 




OBJECTIVES' 

'■<» 

The student will recognize and use the metric 
terms, units, and symbols used in this occupa- 
tion. 

f, 

• Given a metric unit, state its use in this 
occupation. 



* Given a med3ui^e|iient task in this occupa- / 
tion, select tlrj^Sppropiiate metric unit ^ 
and measureiiaent tool. - 



SUGGESTED, TEACHING SEQUENCE 



1. Assemble metitc measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss With students how to read the ' 

tools, 
t 

3. Present and have students discuss 
Information Sheet 2 and Table 2, 

4 

4. Have students learn occupationally- 
related metric measurements by complet- 
ing Exercises 6 7. 

5. Test performance by using Section A of 
- - - ."Testing Aletric Abilities.'' 



[ETRICS IN TgS OCCUPATION. 



I Changeover to the metric syst^ is under way. Large corporations are already using 
jfietric measurement\p.c,ompete in the world market. The metric system has be^en used in 
iarious parts of indost^ and scjentific communities for years, Legislation, passed in 
|i975, authorizes an orderly transition to use of the metric system. As businesses and 

(Industries make this metric changeover, employees will need io use metric measurement 
in jpb-related tasks. \ '■ ^ 

Table 2 lists those metric terms which are mostSommonly used in this occupation, 
'f these terms are replacing the measurAnenl units used currently. What kinds of job- " 
related tasks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them. See if you . 
ifm add to the pst of uses beside each metric term. 




r 
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METRICS FOR FOOD DISTRIBUTION 



DOutioiu or Concentrates 
Drymjies 

Liquid 



00 



( millilitrei per iquaie metre 



gnunsper IdlogFim 



miMtret per litre 



grami per litre 



g/kf 



ml/1 
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Coptaineir and package liM 

Divlaycaiei (meat, produce) 

Display cases (meat, produce), shelf space,^ 
width of aisles 



Food, beverage, liquid germicides, pesticides^ 
^ deanlng agents, stonge^Mce:' 



toods, housewares, powdered peftiddes , 
cleaning agents, germicides ' 



Food storage, display cases, warehouse 



Pteticides, germicides, cleaning powders 



/ Ptestlcides,girmicides, cleaning powders 

7 • 



Table 2 



14 



TRYING aUT METRIC UNITS 



To give you practice with metrif units, first ^estimate the measure- 
^ ments of the items below. Write down your best guess next to the item. 
Then actually ipeasure the item and write down your answers using the 
coirect metric symbols. The more you practice, the easier it will be. 



Length , , 

1. Width of aisles 



2. Depth of shelves 



3, Height of display 



4. Width' of an end display- 



s'' Checkout counter 



6. 



tnecKout counter 

Length of lighti^or 
a display 



7. Dairy display case 



8. Egg carton 



.9. Butcher paper width 



Area 



10. Meat display case 



11. Dairy display case 



12. Checkout counter 



13. Open display shelf 



h\ Produce stand 



.yolurrie/6ftp4city 
ISC^oda pop bottle 



Estimate 



Actual 



16. Display case 



17. Warehouse storage 



18. Milk carton 



19, Can of soup 



20. Box of soap 



.Estimate 



21. Frozen food display 



22. Carton of ice cream 



Mass 

23. Produce 



24, ..Packaged meat 



25. Quarter pf beef 



26. Bag of sugar 



27, Sack of potatoes 



^ ', 28. Can of coffee 



Temperature " 
29. Storage area 



30. Dairy case 



31. Frozen food display case 



32. Meat display case 



V 



Actual 
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DISTRIBUTING FOOD^ WITH METRICS 

ItTfliiSlnt to knoTw^^^ metric measurement to use. Sho«' 



ffBf THE CI 
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> 

1 Mass of a stick of butter 

^ li^. . 




2. Capacity of icartonV"^^*^ * 




3 MasfiO^^sackWDotatoes , 


- 

-t — ■ — ■ — - ■ " 


4. Area of a produce department 




"5. Capacity of a soup can 




6. Capacity of a fftiit basket"^ 


1 — 


7. Temperature of a meat display 
■ cooler 

* • 




8. Mass of a watermelon 




9. Mass of a can of coffee 




10. Mass of a jar of jelly 


^ 


11. Mass of a half dozen apples 




^2. Temperature of a dairy pi^^^ts 
case / , 




13. Mass of an instant ice tea jar 




14. Capacity oJ a coffee can 




15 AreaofapRi^koutitHd 




16. Tempf ratbe of a frozen food 
case :» ' ' 




17. Area of an end display P"i^ - 





18, w^^^iW^ 

•22,\p»^;y!^%T^^ 
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UNIT 




•msfcnn 

t 

The student will recognize and use met* 
ric equivalents. 

• Given a metric unit, State an equivalent 
• in a larger 6r smaller metric unit.. 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets 
(3 • 8) and the associated Exercises 
(8-14), ofteatatime. 

2. As soon as you have presented the 
Information, have tlie students complete 
each Exercise. 

3. Check their answers on the page titled , 
ANSWERS TO EXERCISES AND 
TEST. 



4. Test performance by using Section B of 
v "Testing Metric Abilities." 



METRIC-METRIC EQUIVAEENTS . 
Centimetres and MillimetrjCS ' 



r 





2/ 3 4 5 6 




^ 2 




3 4 5 6 



Look at the piciire of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1, mm = 0.1 cm (one-tenth of a centimetre). This means that 
7mm = 0.7cm,'so57mm = 5 cm + 7 mm 

f 5cm+0.7cm , ' 

= 5.7 cm.. Therefore 57 mm is the same as 5.7 cm. 

' Now measure the paper clip. It is 34 m ,This is the same as 3 cm + mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm, So, the paper clip is 

34 mm = 3 cm + 4 mm 
= 3cm+0r4cni 

- 3.4 cm. This means that' 34 mm is the same as 3.4 cm. 

Information Sheit 3 



Now you try some. 

a ) 26 mm = cm 

b ) 583 mm cm 

c ) 94 mm = cm 

d ) 680 mm = ■ cm 



e) 132mm = 

f ) 802.mm = 

g) 1 400 mm 

h) 2307mm 



cm 
cm 
cm 
cm 



Exercises 
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ietres, Centimetres, and Milhm^^ , 

*■ - ■ ^ ' 

Thereare 100 centiraetrej in one metre. Thus, , , 

2iB" 2x.l00cm" 200 cm, ' 
' am" 3il00cm- 300cm, 
8in« SxlOOcm- 800cm, ^ 
36m"36il00cm' 3 600cm. 

There are 1 000 millimetres in one metre, so 

2tn- 2jl000min" 2000mm, ' , 
" 3m- 3xl 000mm- SOOOipm, ' 
6m- GxlOOOmra- 6000mm, 
24m-24xlOOOmm- 24000mm. 

From your work with decimals you should know that 

one-half of a metre can be writteh 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre^ can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if yoy want to change three-fourths of a m^tre to 
millimetres, you would multiply by 1 000. So 

0.75m« 0.75xl 000mm' ' / 

.^xlOOOmm " ^ | 
. ; lOOO ^ 

» . 75 X 10 mm 

« 750 mm. This means that 0.75 m « 750.rain. 



Information Sheet 4 



Fill in the following chart. 



metre 


centimetre 


millimetre 


tn 


cm 


mm 


1 


100 


1000 


2 


2oa 




3 






9 










5000. 


74 






0.8 


80 • 




0.6 




600 




2.5 


25 






148 




, 639 
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MilliRtres to Litres 

There are 1 000 millilitres in one litre. Thii means that 

2 000 millilitres is the same as 2 litres, « 
' 3 000 ml is the same as 3 litres, 
4 000 ml is the same as 4 litres, 
12 000 ml is the saine as 12 litres. 

Since there' are 1 000 millilitres in each litre, one way to change mOli' 
litres to litres is to divide by 1 000. For example, 



Or 



1000 ■ 
1 000 ml -T!iOO''tr«' 1 litre, 

2000 

2000 ml litres "2 litres, 



Andi as a final example, 



28000 

28 000 ml ^ -j^ litres = 28 litres. 



What if something holds 500 ml? How many litres is this? Th^s is' 
wprked the' same way. v 

5Q0 ml «Y555 "'^ '^^"^ (five-tenths of a litre ). So 500 ml 
is the same as one-half (0.5) of a litre. ^ 

Change 57 millilitres to litres. ^ 

'57 

57 ml litrei^0,057 litre (fifty-seven thousandths of a 

litre), ■ ^\ ' -'^ 

" ' - * 

Jntaation Sheet 5 

Now you try some. Complete the following chart.' ■ . . 



4 



millOitres 


litre) 


'^(ml) 


(1) 


3000 


3 








8 


14 000 






23 


300 


0.3 


700 






0.9 


250 






0,47 


• 275 
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Litres to Millilitres 

What do you do if you need to change litres to millilitres? Remember, 
Jhere are 1 OOOniiiiilitres in one litre, or 1 litre - 1 000 ml, 



So. 



2 litres = 2 x 1 000 ml = 2 000 ml, ' 
7 litres = 7 x 1 000 ml = 7 000 ml! 
13 litres =13 x 1 000 ml =13 000 ml," 
0.651ijre = 0.65 x 1 000 ml = 650 ml 



Now you try some. Complete the following chart. 



Information Sheet 6 



/litres 
1 , 


millilitrej 
ml 


8 


8000 


5 . 










32000 


0.4 




0,53 ■ 






480 



Exercise 11 



Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the ^ame as 2 kilograms, ' 
5 000 g is the same as 5 kg, 
700 g is the same as 0,7 kg, ajjdso on. 

To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litres. 



Try the following ones. 



Information Sheet ? 





kilognnu 


{ 


kg 


4000 


4 


9 000 




_23000 


J 




8 " 


' Mr 




J?5 
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•Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 'H=A xl 000g= 4 000g, 
23 kg = 23 X 1. 000 g = 23-000 g, 
0.75 kg = 0,75 xl 000 g= 750 g. 



Complete the following chart. 



Information Sheet 8 



r 



kilograms 
kg 


grams 
,i 


7 


7 000, 


11 






25000 












175 
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Changing Units at Work . . 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



a ) 250 ml of wine is 

b) 2500gofsugar,i8, 

c) 0.25 litre of soft drink is. 
djlkgofbutteris 



e ) 360 mm of meat wrap is _ 

f ) 200 cm display cooler is J_ 

g) 0.5 kg jar of jelly is 

h) 3.5moffoil*is_; ._ 

i Mm shelf is 



j ) 400 ml of milk is 

k)500gof.candy.is. 
1 )0;5f; of potatoes is_^ 

m)10nj( 



i 

M 
ml 

g 

cm 
m 

cm 
cm 
1 



n ) 20 cm paper plate is 

0 ) 2 400 mm display panel length is , 



cm 
mm 
cm 



NT 



I' 
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OBJECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea* 
surenient tasks in this occupation. 

•Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary. 

• Given a measurement task, select ' 
and use an appropriate tool, in- 
' strument or device. 

. ^Given a metric measurement task, 
judge the metric quantity within 20% 
- and measure witiiin 2% accuracy. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary 
measuring tools and devices (rules, 
tapes, scales, °C thermometer, and 
measuring cups) and display in 
separate groups at learning stations. ^ 

2. Have students examine metric tools and " 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments, 

. 3. Have students verbally describe charac- 
•"•:-* teristics.- - 

4. Present or make available Information 
Sheet'9. 

> 

5. Mix metric and Customary tools or 
equipment at learning station. Give 
students^ercises 15 and 16. 

6. Test gerformaiice by using Section C - 
of "Testing Metric Abilities." 

r\ . " 
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SELECTING AND.USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improjiler tool or misreading a scale can result in an improper sales form, 
stock shortage (overage) or overcharging or shortchanging the customer on purchases. For 
example, charging a customer for 5 kilograms (about 11 pounds) of apples when the cus- 
tomethas requested 5 pbunds could result in an embarrassing situation. Here are some 
suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or 
products are needed for a given task. 

2. Examiiie the tool or instrument before u^ ing it. - 

3. The metric system is a decimal system. Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 

4. Look for metric symbols on the tools or gages such asm, mm, kg, g,l. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather 
than common fraction8 (3/8). » 

I 

6. Some products may have a special metric symbol such as a block M to show 
they are metric. 

7. Don't force devices which are not fitting properly. 

8. Practice selecting and using measuring devices. 





r 
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WHICH TOOLS FOR THE JOB? 



MEASURIG UP IN FOOD DISTRIBUTION^ 



Practice and prepare to demonstrate your ability to identify, 
select, and use metriC'Scaled tools and instruments for the tasks gi^n 
below. You should be able to use the measurement tools to the s^ppro- 

priate precision of the tool, instrument, or task. 

— 

1. Measure the area of a produce department. 

2. Determine the amount of liquid germicide needed in mixing 
a solution of floor cleaner. 

3. Check the temperature of produce on display. 

4. Deteraiine the mass of a sack of potatoes. 

5. Determine the number of display trays.that will fit in a produce 
display cooler. ^ 

Determine the capacity of a produce bin. 

7. Calculate the amount of ammonia needed for cleaning store 
fronfwindows. 

8. Space the shelving of a camied goods display. 

9. Determine the number of camied goods that can be displajfed 
on a shelf. 



10. Determine the amount of cleaning powder to clean 
floors. 

11. Determine maximum height of an end aisle display. 

12. Check proper temperature of frozen food display. 

13. Deteiliiine the minimum distance between aisles. 

14. Check the temperature of dry sto;age area. 



Exercise 15 
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For the tasks below, estimate the metric measurement to within 
20% of actual measurement, and verify the estimation by meaiduing to 
within 1^ of actual measurement. 




Estimate 


Verify 


1. Area of a produce department 

, „.JL.- 




/J 

sir 


2. Voiume of liquid germicide needed 
to prepare solution of floor 
cleaner 


\ 

1 




3 . Temperature of produce on dis- 
play 




,-1 


4. Mass of a cut of meat 




1 


5. Capacity of produce bin to hold . 
display trays 




i 


6. Height and width of storage room 
door 


1 


M.I., J ' 1 


7. Length of shelving available for 
canned goods . 


A * 


V 


^ : . 

8. Capacity of canned goods that , -t 
can be displayed on a shelf 


r 


\ 


9. Length of a main aisle 






10. Capacity of ice cream display 
case 






11. Maximum height of an island 
merchandise (lisplay 






12. Area of a parking lot 






13. Volume of warehouse 







Exercise 16 ' 
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OBJECTIVE V 

The student wi recognize and use metnc 
and Customary units interchangeably in "brder- 
ing, selling, and using products an^ supplies in 
this occupation.' 

r 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 

I equivalent on a conversion table. 

• Given a Customary unit, state ,the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. Present or make available Information 
Sheet 10 ai|d Table 3, 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17, 

4. Test performance by using Section.D of 
"Testing Metric Abilities." 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalenU between the two systems. Vi(|ien a close equivalent 
is needed, a conversion table can be used "to find it. ' Follow these steps: 

\ 

1 . Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 

3. Read the equivalent(s) from the next, column. 

Table 3 on the next pagc*feives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- - 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol =^ means "nearly equal to." , 



1 cm * 0.39 inch 
lm*3.28feet 
1 m * 1.09 yards 
■ 1km* 0.62 mile 
Icm^ *0.16sqin 
Im^^lO.Ssqft 
Im^ *1.2sq yd 
1 hebtare =: 2.5 acres 
1 cm^ * 0.06 cu in 
lm^*35.3cuft 
1 m^ =s 1.3 cu yd 



1 inch * 
Ifoot* 
lyard* 
1 mile * 
1 sq in * 
Isqft* 
"Isqyd* 
1 acre * 
1 cu in 
1 cu ft * 
1 cu'yd * 



2.54 cm , 
0.305 m 
0.91m 
1.61 km, 
6.5 cm-., 
0.09 m^' 
0.8 

0.4 hectare 
16.4 cm^ 
0.03 m^ 
0.8 m^ 



iml«0.2tsp 

1 ml * 0.07 tbsp 
lla!33.8floz 
1 1 % 4.2 cups 
1 1 * 2.1 pts 
.ll%1.06qt 
11* 0.26 gal 
1 gram * 0.035 oz 

1kg* 2.2 lb 
1 metric ton * 2205 lb 

IkPa* 0.145 psi 



Itsp* 
1 tbsp * 
Ifloz* 
Icup* 
Ipt* 
Iqt* 
Igal* 
loz* 
lib* 
Iton* 
1 psi * 



5 ml 
15 ml 
29.'6ml 
237 ml 
0.471 
0.951 
3.791' 
28.3 g 
0.45 kg 
907.2 kg 
6.895 kPa 



♦Adapted from Lef's Measure Mrk. A Teacher's Introduction to Metric Measurement. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 19vo. 
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ANY WAY YOU WANT IT 



1. You are working in a supermarket. With the change to metric 
measurement some of the things.you order, seE or use are marked 
only in metric units. You will need to be familiar with appropriate 
Customary equivalents in order to comnjunicate with customers 
' and suppliers who use Customary units. To develop your skill use 
the Table on Information Sheet 10 and give the approximate 
metric quantity (both number and unit) for e^ch of the following 
Customary quantities. 



m 



Customary Quantity 


Metric Quantity 


5 lbs. bag of sugar 




3(fts. of strawberries 




8; oz. jar of jelly 


• 


1 gal. of bleach 




ISin.x 27 in. produce tray 




20 sq.ft. of display space 




16 oz. can of fruit drink 




Iqt. bottle of soft drink 




one 10 lb. sack of potatoes 




27 cu. yd. of storage 




6 ft. long display case 




4 oz. of butter 




3 miles 




lib. can of coffee 


■ " " 


5 acre parking lot 





2. Use the conversion tables from Table 3 to convert the following: 





a )14oz. = 


g 


c) 


9kg = 


lbs. 




• b)3g = 


oz. 


d) 


6fl.oz. = 


'ml 



e) 16fl.oz. = ml- 



f) 180 ml = fl.oz. 



g) 15 lbs. 



kg' 



h) 480 rah fl.oz. 



i) 11 



lbs. 



j ) 32 fl, oz. 



ml 



3) Complete the Requisition Form using the items listed. Convert 
the Customaiy quantities to metric before filling out the form. • 
Complete all the information (Date, For, etc.). 
Requisition the following items: 

a ) Twenty 10 lb. bags of sugar 

b ) Six cases of'twelve 32 oz. bottles of pop 

c ) One hundred 9 in. by 12 in. blank sign cards y 

d) Four cases of twelve 1 gal. bottles of liquid bleach • ' 




REQUISITION 



Date 



For 



No. 



, Date Wanted 



Deliver to 




QtY 



UNJT 




Requested tv 
Approved by 
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SECTION A 

1. One kilogram Is about the mm 
. ofa:' * 

[A] nickel 

^ (B| vpl^^^^tl . 

[C| basketball 

(Dl Volkswagen 'Beetle" 

2. A square metre is about the 
area of: 

[A] this sheet of paper 

[B] a card table top >^ 
[C| a bedspread 

|D] a postage stamp 



3. Bulk (irder quantities of liquid 
germicide lie given in: 

[A] kilometres 

[B] litres ; ^ 

[C] kilograms 

[D] metres 



4, Meats are sold by the: 

[A] milliUtre 

[B] miUigram 

[C] kilogram . 

[D] kilolitre 



"SrThe^correct way to write twi?rity 
grams is: 

[A] Mgms 

(B| 20 Gm. 

(C) 20 g. 

' (Dl 20 g 



^THEC 



6. The correct way to write tweWe 
thousand millimetrNis: 



, [A] 12,000 mm. 

[B] 12.000 mm 

[C] 12000mm 

[D] 12000 mm 

SECTION B ' 
7. A trby 250 millimetres long is: 
. [A] 50 metres 
[B] 25 centimetres 
[C| 50 centimetres 
[D] 25 metres 



8. A 1 500 gram steak is: 

[A] 25Utre8 

[B] 500 kilograms* 
[C| 1.5 kilograms 
[D] 15 kilograms 



SECTION C 

9. To measure millilitres you 
would use a: 

[A] tape 

[B] measuring cup 

[C] scale 
'[D] ruler 



lOrFor meWngprniTydu' 
would use a: 

[A] scale 

[B] Upe 

[C] measuring cup 

[D] ruler 
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11. Estimate the length o( the line 
. segment below; 

I 1 H 

[A] 23 grams 

[B] 6 centimetres 
[C| 40 millimetres 
(D| 14 pascals 

12. Estimate the length of the line 
segment below: ^ 



1, 



[A] 10 millimetres 

[B] 4 centimetres 
'[C] 4 pascals 
[D] 23 milligrams 



SECTION D 

J- 

13. The metric unit which replaces , 
the fluid ounce is: 

[A] gram 

i [B] kiloUtre 

{C] milliiitre 

[D] milligram ' 



14. The metric unit which replaces 



the pound Is: i 

[A] litre' 

[B] kilolitre 

[C] , kilogram 

[D] milligram 



\ 



UiethisconvffiioQtibleto 
answer quHtioDi 15 ind 16. 



g 

• 


oz, 


tf 
1 


OZi 


100 


3.63 


10 


0.35 

V|WV 


200 


7.06 


20 


0.71 


300 


10.58 


30 


1.06 


400 


14,11 


40 


1.41 


500 


17.64 


" 50 


1.76 


600 


21.16 


60 


2.12 


700 


24.70 


70 


2.47 


800 


28.22 


80 


2.82 


900 


31.75 


90 


3.17 



16, The equivalent of iffiO git: | 

[A] 15.55,02. 

[B] 4.50 oz, 
[Q] 16.87 oz^ 
[D] 45.0 oz. 



16. TlieequivileDtofl60|ii: 

[A] 16.0 oz. 

[B] 6.29 oz. 

(C] 1.60 oz. 

(D] 6.29 oz. 




TESTING METRIC ABILITIES 



ANSWERS Tp EXERCISES AND TEST ' 



EXERCISES 1 THRU 6 

The answers depend on the items 
used for the activities, j . 

£XERCISE7 

Currently accepted metric units of 
- measurement for each question are , 

shown in Table 2, Standards in each 
• occupation are being established 

now. io an5\jlrs may vary. 



'Exercise 10 



Exercise 13 



EXERCISES 

a) 2.6 cm 

■ b) 58,3 cm 

c) 9,4 cm 

^ d) 68.0 cm 



e) 13,2 cm 

f) 80,2 cm 

g) 140,0 cm 

h) 230,^cm 



EXERCISES 9 THRU 13 

Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



ml 


1 


3000 


3 


6 000 


(6) 


(8 000) 


8 


(14 000) 


(14) 


(23 000) 


25 


300 


0,3 


700 


(0,7) 


(900) 


0.9 


250 


(0.25) 


(470) 


0.47 


1 275 


: (0.^75) 



, Exercise U 



inetre 


centimetre 


millimetre 


'm 


cm 


mm 


■ 1 


100 


^l(j00. 


2 


' 200 


.(2 000) 


T 


(500) 


, (3 000); 


^.9 


(900) 


^(9 000]_ 




(500) 


■• 5 000 


74 


(7 400) 


I74.0001' 


0.8 


80 


■ -(sooi: 


0.6 


(60) 


600 


(0,025) 


2.5 


^ 25 


(0,148) 


(14.8) 


148 


(6,39) 


639 . 


.16 390) 
— rr 
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'-litres 


millilitres 
ml 


-If 


8o.oa.. 




. j5"000) 


46 . 


(46,000) 


(32) 


32 000 




(400) 


0.53 


•(530) 


(0.481 


480 


\ 

xercise 12 ; - 


' grams 

■ g 


kilograms 
■kg 


■ 4 000 , 


4 


9000 


.'(9) 


23 000 


(23) 


(8 000) 




300 ■ 


(0;3) 


275 


(0.27o) 


9 

6 



kilograms 
kg 


grams 

g , 


/ 


7 000 




(11 000) 


(25) \ 


25 000 


0.4 


(400) 


0.63 


(630) 


(0.175) 


175 



Exercise 14 






a) 0,25 litre 


i ) 


100 cm 


b) 2,5 kg 


j ) 


0.4 litre 


c) 250 ml 


k) 


0.5 kg i 


d) lOOOg 


^ ) 


500 kg 


e ) 35 cm 


m) 


1 000 cm 


f) 2m 


n ) 


200 mm 


g) 500g 


0) 


240 cm 


h) 350 cm. 







Part 2. 

a) 396 g f) §.lfl.oz. 

b) 0,11 oz,' g) 6.rkg 

c) 19,8 lbs, h) 16,2fl.oz. 

d) 177.4 ml i ) 2,2 lbs, 

e) 473,1 ml j ) 946.4 ml 



/Parts. 

a) 4,5kg . 

b^ 946.4ml 

fc ) 22,86 cm by 30,48 cm 

d) 3.79 litres . 



TESTING METRIC ABILITIES 



1. C 

2, B 



9. B 

10, A 



3, B 11. B 

4 



mCISESlSANDie 



The answers depend on the 

items used for the activities, ' ^ 



C 

5, D 
6.. D 

7. B 

8. C 



12. A 

13. C 

14. 'C 

15. C 

16. D 



EXERCISE 17 
PartL 

a) 
b) 
c) 
. d) 
e) 



f) 
g) 



225 kg 
2,85 litres 
236,8 ml 
3,794itres 
45.72 cm X 
68.58 cm 
1,8 m^ 
473,6 ml 



h 



0,95 litre 
4,5 kg 
21,6 m^ . 
1,83 m 
\ 113.2 g. 
■4,83 km 
0,45 kg 
2 ha 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
' IN EXERaSESl THROUGH 5 

{* Optional) 



LINEAR 

Metie Sticks 
Rules, 30 cm 
Measuring Tapes, 150 cm 
^Height Measure 
*Metre Tape, 10 m 
♦Trundle Wheel 
*Aiea Measuring Grid 

VOLUME/CAPACITY 

*Nesting Measures, set of 5, 

50ml-1000ml 
EcoQomyBeaker,setof6, 

50 ml-1 000 ml 
Metric Spoon, set of 5, 

lml-25ml 
Dry Measure, set of 3, / 

50,125,250ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 



Bathroom Scale 
^Kilogram Scale 



5k|;Capaci^ 
10 kg Capacity 
Balance Scale with 8-piece 



^ring Scale, 6 kg Capacity 



TEMPERATURE 



Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 1'6 are indicated by V 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1 mm tb 13 mm range 

C. Vernier Caliper-Pocket slide tepe, 120 nun range 

D. Micrometer-Outside micromwer caliper, 0 mm to 25 mo 
range / 

£. Feeler Gage-13 blades, 0.06 mm to 1mm range 

* F. Metre Tape-50 or 100 m tape ^ 

G. Ihermometers-Spedal purpose tyi»es such as a clinical 

thermometer 

H. ' Temperature Devices-Indicators used for ovens, fisezing/ 
coobog systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
^ hexkeysets 

J. Weather Devices-Rain gage, barometer, humidity, wind 



K. 'Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city roadmaps 
* N. Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
0. Contamers-Boxes, buckets, cans, etc., for mixing and 

storing dry ingredients 

Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your sojiool district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



' Measuring device* currently are not available. Subitltute devices {it:, thermometer) 
may be used to complete the measurement task. 



Tools and Devices List 



REFERENCES 



i 



Lei i Measure Metric, A Teacher s Introduction to Metric Measurement, Divi- 
sion of Educational Redesign and Renewal, Ohio Department of Educa- 
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experte on areas of consumer interest, such as buying consumable and non- 
consumable goods, food labeling, food picpaikiion, repidr and servicing^and 



\easuring with Meters, or, How to Weigh a Gold Brick with a Meter-Stick 
Metrication Institute of America, P.O. Box 236, Northfield, IL, 60093, 
1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental. 

FQm presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, area, volume, and mass are illustrated in interesting 
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METRIC SUPPLIERS 

Dick Blick Company, P.O. Box 1267, .Galesbitrg, IL 61401. 

Instiiictional quality rules, tapes, metre sticks, cubes, hei^t measures, . 

trundle wheels, measuring cups and spoons, personal scales, gram/kilogram 
' scales, feeler and depth gages, beakers, tiiermometers, kits and other aids. 
Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 079^2 

Instructional quality and precision balances and scales, plastic calipers and 

steckable gram cubes for beginners. 

INFORMATION SOURCES 

American National Ifetric Councfl, 1625 Massachusetts Avenue, N.W,, Washington. 
DC 20036 , 

, Charts, posters, reports and pamphlets, Metric Reporter newsletter. National 
mefaic coordmating councQ representing industry, government, education, 
professional and trade organizations. 

National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce. Washington, D C 20234. 

Ftee and inexpensive metric charts and publications, also lends films and 
displays. " ; 
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Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
tiie metric system, the impact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. 



